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Mayo and Associates, LC

Results of In-Mine Slug Tests
On the Star Point Sandstone

Genwal Resources
Crandall Canyon Mine

Conducted August and Sepfember, 1997

7 November 1997

Introduction

During August and September 1997, Mayo and Associates personnel conducted slug and
recovery tests on four monitoring wells in the Crandall Canyon Mine. The wells tested
included MW-2, MW-7, and MW-6a completed in the Spring Canyon member of the Star
" Point Sandstone and Well MW-6 completed in the Panther member of the Star Point
Sandstone. The locations of these wells are shown on Figure 1.

Methodology

Each of the wells tested, with the exception of MW-2, were constructed in early 1997. The
wells were cased with 1.25” I.D. PVC pipe. The screened intervals were packed with silica
sand. The annulus of each well was plugged with Bentonite and back-filled to the surface
with concrete. Well MW-2 was constructed at an earlier time and is not cased. Well logs for
these wells are included as an attachment to this report.

The tests on wells MW-2, MW-6a, and MW-6 were performed by rapidly removing a volume
of water from the well casing. A slug of water was rapidly removed from wells MW-2 and
MW-6a using a nitrogen gas driven air lift system. Water from well MW-6 was removed by
rapidly removing a long plastic bailer. Well test recoveries were logged using automated
electronic pressure transducers and data loggers obtained from In-Situ Incorporated of
Laramie, Wyoming. The hydraulic head at well MW-7 is above ground surface and a shut-in
recovery test was required. Well recovery measurements were made on this well using a
pressure gage and a stop watch. The time-recovery data for each of the slug tests are
included as an attachment to this report.

The time-recovery data for each well were plotted electronically. Values of hydraulic
conductivity were calculated for each well using both computer methods and conventional
manual calculations. The results of the slug tests are given in Table 1 below.

slugresu.doc 1 7 November 1997
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Figure 1 Map showing location of wells slug tested in the Crandall Canyon Mine.
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Table 1 Slug test results

Well Formation Type of test Hydraulic Conductivity
(feet/second)

MW-2 Spring Canyon  Slug recovery 48x10%t04.9x10®

MW-6A  Spring Canyon Slug recovery 44x10%t059x10®

MW7 Spring Canyon  Shut-in recovery 74 x10%

MW-6 Panther Slug recovery 6.2x10%t0 7.4 x 10°®

Interpretation

" The values of hydraulic conductivity calculated for the Star Point Sandstone are low. These

values are consistent with the antiquity of the groundwater contained in the sandstone.

slugresu.doc

7 November 1997
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MW-2 slug test
Time (minutes)

56.4
58.4
60.4
62.4
64.4
66.4
68.4
70.4
72.4
74.4
76.4
78.4
80.4
82.4
84.4
86.4
88.4
90.4
-92.4
94.4
114.4
1344
154.4
174.4
194.4
2144
2344
254 4
274 4
2944
3144
3344
354.4
374.4
394.4
414.4
434 .4
4544
474.4
494 .4
514.4
534.4
554.4
574.4
594 .4
614.4
634.4
654.4

Depth to water

11.651
11.604
11.556
11.509
11.477
11.429
11.382
11.334
11.287
11.255
11.207
11.16
11.112
11.081
11.033
10.986
10.954
10.906
10.843
10.827 -
10.383
10.003
9.623
9.242
8.893
8.561
8.275
7.974
7.705
7.467
7.198
6.96
6.738
6.516
6.31
6.088
5.898
5.708
5.533
5.327
5.153
4.995
4.852
4.662
4.535
4.392
4.234
4.107
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MW-2 slug test
Time (minutes)

674.4
694 .4
714.4
734.4
754.4
774.4
794.4
814.4
834.4
854.4
874.4
894.4
914.4
934.4
954.4
974.4
994 .4

Depth to water

3.948
3.853
3.711
3.584
3.489
3.346
3.235

3.14
3.061

295
2.855
2.775
2.664
2.601

249
2.427
2.348
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MW-2 slug test
Time (minutes)

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8
4
42
44
6.4
8.4

10.4
12.4
14.4
16.4
 18.4
20.4
22.4
24.4
26.4
28.4
30.4
32.4
34.4
36.4
38.4
40.4
42.4
44.4
46.4
48.4
50.4
52.4
54.4

Depth to water

13.109
13.093
13.093
13.078
13.062
13.062
13.062
13.046
13.062

13.03

13.03
13.014
13.014
12.998
12.998
12.998
12.982
12.982
12.967
12.967
12.967
12.951
12.951
12.903
12.856
12.792
12.745
12.681
12.618

12.57
12.523
12.475
12.428
12.364
12.317
12.269
12.222
12.174
12.127
12.079
12.047
11.984
11.936
11.905
11.841

11.81
11.746
11.699
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MW-6 slug test
Time (minutes)

0
0.2
04
0.6
0.8

1
1.2
1.4
1.6
1.8

2
2.2
24
2.6
2.8

3
3.2
34

- 36
3.8

4
4.2
4.4
46
4.8

5
52
54
56
5.8

6
6.2
6.4
6.6
6.8
7
72
7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

10.8
12.8
14.8

Depth to water

6.02
5.973
5.926
5.895
5.847
5.832

5.8
5.785
5.769
5.737
5.706

5.69
5.659
5.643
5.612
5.596
5.565
5.549
5.533
5.502
5.486

5.47
5.439
5.423
5.392
5.376

5.36
5.345
5.313
5.298
5.266

5.25
5.235
5.203
5.188
5.172
5.156

5.14
5.109
5.093
5.077
5.062

5.03
5.015
4.999

4.81
4.637
4.464
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MW-6 slug test
Time (minutes) Depth to water
16.8 4.292
18.8 4135
20.8 3.977
22.8 3.836
24.8 3.71
26.8 3.569
28.8 3.443
30.8 3.317
328 3.207
34.8 3.082
36.8 2.956
38.8 2877
40.8 2.783
428 2688
44.8 2.579
46.8 25
48.8 2.406
50.8 2327
-52.8 2249
54.8 2.186
56.8 : 2.107
58.8 2.029
60.8 1.966
62.8 1.903
64.8 1.856
66.8 : 1.777
688 173
70.8 1.667
72.8 1.636
74.8 1.589
76.8 1.526
78.8 1.494
80.8 1.432
82.8 14
84.8 1.368
86.8 1.321
88.8 1.29
90.8 1.243
92.8 - 1.211
948 1.18
96.8 1.164
98.8 1.133
118.8 0.897
138.8 0.724
158.8 0.63

178.8 0.551
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MW-6A slug test

Time (minutes)

Depth to water

67.575
68.534
68.581
67.921
66.962
66.443
65.798

65.39
64.525
64.478
64.226
63.754
63.298
63.361
63.377
63.267
63.125
62.999

62.78
62.544
62.229

61.93
61.632

61.38
58.911

57.59
56.615
55.845
55.231
54.728
54.304
53.942
53.628
53.345
53.109
52.889
52.684
52.511
52.338
52.165
52.008
51.851
51.709
51.568
51.426
51.285
51.143
51.017
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MW-6A slug test
Time (minutes)

54
5.6
5.8

6

6.2
6.4
6.6
6.8

7

7.2
74
7.6
7.8

8

8.2
8.4
8.6
8.8
-9
9.2
9.4
11.4
134
154
17.4
19.4
214
234
254
274
294
314
334
354
374
39.4
414
434
454
474
49.4
514
53.4
55.4
57.4
59.4
61.4
63.4

Depth to water

50.891
50.766
50.64
50.514
50.388
50.262
50.152
50.026
49.916
49.791
49.681
49.555
49.445
49.319
49.209
49.083
48.973
48.847
48.737
48.627
48.501
47.416
46.394
45.387
44412
43.453
42.525
41.613
40.716
39.835
38.986
38.137
37.319
36.517
35.715
34.944
34.189
33.45
32.726
32.019
31.327
30.635
29.974
29.329
28.7
28.071
27.473
26.875
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MW-6A slug test
Time (minutes)

65.4
67.4
69.4
714
73.4
75.4
77.4
79.4
814
83.4
854
874
89.4
914
93.4
954
97.4
99.4
1194
139.4
159.4
179.4
199.4
2194
239.4
2594
2794
299.4
319.4
3394
359.4
3794
3994
4194
439.4
459.4
479.4
499.4
519.4
539.4
559.4
579.4
599.4
619.4
639.4
659.4
679.4
699.4

Depth to water

26.293
25.726
251477
24626
24.106
23.588
23.084
22.597
22.109
21.637
21.181
20.724
20.284
19.86
19.435
19.01
18.617
18.224
14.731
11.742
9.382
7.557
6.125
4.993
4.096
3.372
2.774
2.286
1.893
1.562
1.279
1.059
0.886
0.729
0.603
0.509
0.414
0.351
0.304
0.257
0.226
0.194
0.178
0.162
0.131
0.131
0.131
0.115
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MW-6A slug test
Time (minutes)

719.4
739.4
759.4
7794
7994
819.4
839.4
859.4
879.4
899.4
9194
939.4
959.4
979.4
999.4
1199.4

Depth to water

0.115
0.115
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.084
0.084
0.084
0.052




MW-7"Pressure Test

Time Psi Feet

00:00:00 0.0 0.00

00:00:30 11.5 26.57

00:01:00 12.0 27.72

00:01:30 12.7 29.34

00:02:00 13.0 30.03

00:02:30 13.5 31.19

00:03:00 13.8 31.88

00:03:30 140 3234

00:04:00 14.0 32.34

00:04:30 14.3 33.03

00:05:00 14.5 33.50

00:05:30 14.8 34.19

00:06:00 14.9 34.42

00:06:30 15.0 34.65

00:07:00 15.2 35.11

00:07:30 15.3 35.34

00:08:00 15.4  35.57

00:08:30 15.5 35.81

00:09:00 15.6 36.04

00:09:30 15.8 36.50

00:10:00 15.9 36.73

00:10:30 15.9 36.73

00:11:00 16.0 36.96

00:11:30 16.0 36.96

00:12:30 16.2 37.42

) 00:13:30 16.4 37.88
» 00:14:30 16.5 38.12
, ' 00:15:30 16.7 38.58
00:16:30 16.8 38.81

- 00:17:30 16.9 39.04
00:18:30 17.0 39.27

00:19:30 17.1 39.50

! 00:21:30 - 175 40.43
00:23:30 17.7 40.89

! 00:25:30 17.9 41.35
00:27:30 18.1 41.81

00:29:30 18.2 42.04

! 02:35:30 21.5 49.67
03:08:30 22.0 50.82
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v ELL DRILLER’S REFORT

State of Utah
Division of Water Rights

For additional space, use “Additional Well Data Form” and attach
Well Identification ]MONITOR WELL: 97-93-001-M-01

Owner l Note uny charges nwa)l Resource Inc.
P.O. Box 1420

Huntington, UT 84528

Contact Person/Engincer:__ GARY GRAY / GENWAL RESOURCES

Well Location l Noic any changes

NORTH 400 feet WEST 300 feet from the SE Corner of
SECTION 2, TOWNSHIP 16S, RANGE 6E, SLB&M.

g

Location Description: (address, proximity to buildings, landmarks, ground ¢levation, local well #) MW _-7

Drillers Activity |
Check all that apply:
X} New [JRepair [ Deepen | jAbandon [ JRecplacc (|Public Nature of Use:

Start Datc: 3-13-97 Completion Date: 4-4-97

DEPTH (feety | BOREHOLE | ' T
FROM TO DIAMETER (in) DRILLING METHOD DRILLING FLUID
Q0 |100 3 FLUID ROTARY WATER 3
Well Log W 7 [UNCONSOLIDATED| CONSOLIDATED
—_0 Al & [C[s[s[G[c[B]O
el ¢ (KIL|N[A|5[0]
A DESCRIPTIONS AND REMARKS
R 4 Y|me ::, E B- !E( ROCK TYPE COLOR (include comments on warer quality if known.)
DEPTH (feet) I og LIElE
FROM  TO | [wp|ww sIr __
|
o j100 || X | SANDSTONE / CLAYSTONE _
- I
Static Water Level
Date 4-3-97 Water Level 0 feet Flowing? Xl Yes O No
Method of Water Level Mcasurement WCI If Flowing, Capped Pressure LY - _psi

Point to Which Water Level Measurement was Referenced_ GROUND LEVEL

Height of Water Level reference point above ground surface__ O feet Tempcr:uurc_rﬂA_ geCc LIJ°F




B4-11-1997 B2:45PM F' Layne Christensen —1826 TO! 918016879784 P.G3

Construction Information ]

" DEPTH (feet CASING DEPTH (feet) SCREEN (8 PERFORATIONS O
CASNo gk | Mo oSorszn | STSRBHGTE | on wuMpER Pei
FROM | TO MATERIAL/ORADE (in) (in) FROM | TO (i) (in) {per round/interval)
0 | 53 1 1/4" SCH 40 PVC 11/4 53 93 | .010 11/4
Well Head Configuration:___F11SH MOLNT | Access Port Provided? XJYes (1 No
Casing Joint Type: __FLUSH Perforator Used: ‘
" DEPTH (feet) FILTER PACK / GROUT / PACKER / ABANDONMENT MATERIAL
- ANNULAR MATERIAL. ABANDONMENT MATERIAL Quantity of Material Used GROUT DENSITY
FROM | TO and/or PACKER DESCRIPTION (if applicable) (Ibs Jgul.# bag mix. gal ssck etc.)
0 1 ICONCRETE ‘ 1
1| 40 |CEMENT BENTONITE MIXTURE 2
40 50 |3/8" BENTONITE PELLETS 1
50 |100 |16-40 SILICA SAND 2

Well Development / Pump or Bail Tests

Units TIME
; Check One | DRAWDOWN | pyUMPED
Date ~ Method Yield "GPM | CFS (f1) thrs & min)
i
——— !
Pump (Permanent) !
Pump Description: Horsepower: Pump Jntake Depth: feet

Approximate maximum pumping rate: Well disinfected upon completion? COYes [INo

Comments | Description of construction activity, additional matcrials uscd. problems encountered. extraordinary
circumstances, abandonment / procedurcs. Use additional well data form for more space.

Well Driller Statement ] This well was drilled or abandoncd under my supervision, according to applicablc rules and rcgulations, and
this report is complcte and correet to the best of my knowlcdge and belief,

Name_LAYNE CHRISTENSEN COMPANY License No. 626
4Bereor—Fem, or Corporation — Print'pr Type)
Signature [ ——— Date 4-10-97

(Licensed Well Driller)
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Wi ELL DRILLER’S REPORT

State of Utah
Division of Water Rights

For additional space, use “Additional Well Data Form” and attach

Well [dentification |[MONITOR WELL: 97-93-001-M-02

Owner [ Note any changes, nwal Resource Inc.
P.0O. Box 1420

Huntington, UT 84528

Contact Person/Engineer:___GARY GRAY / GENWAL RESOQURCES

Well Location | Note any changes

NORTH 200 feet EAST 400 feet from the SW Corner of
SECTION 35, TOWNSHIP 15S, RANGE 6E, SLB&M.

Location Description: (address, proximity to buildings, landmarks, ground clevation, local well #) M-8

Drillers Activity | Start Date: 3-13-97 Completion Date: 4-4-97

Check all that apply:

[X] New [} Repair [ ]Deepen [ JAbandon { JReplacc [_]Public Nature of Use:

DEPTH (feety | BOREHOLE ‘ ] T i
FROM TO | DIAMETER (in) DRILLING METHOD DRILLING FLUID
0 107 3 FLUID ROTARY WATER )
Well Log w| P |UNCONSOLIDATED] CONSOLIDATED| —
Al £ Ic[s|s|c[c[Blo
£ ¢ |k|L/N|AlIS|0!E
A DESCRIPTIONS AND REMARKS
R E viT|D ;:/ [B_ 'ﬁ E R,OCK TYPE COLOR (include comments on warer quality if knowa.)
DEPTH (feety | | ¢ EILID _
0 107 X A : ~SANDSTONE / CLAYSTONE
| _
Static Water Level ]
Date 3-31-97 Water Level___ 1.4 feet Flowing? O Yes (J No
Method of Water Level Measurement__ WL ' If Flowing, Capped Pressure NO  psi

Point to Which Water Level Measurement was Referenced GROUND LEVEL

Height of Water Level reference point above ground surface___N/A___ feet Temperawre_N/A_  (1°C (I °F
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Construction Information |
DEPTH (feet) CASING DEPTH (fest) SCREEN (J PERFORATIONS (O
oM | T G e ro | |aTeh | oua e
. MATERIALIGRADE (in) (in) FROM | " TO (in) _ (in) {per round/interval)
.00 701 _1/4"SCH 40 PVC 11/4 70 1100 | .010 11/4
Well Head Configuration:_FLUSH MOUNT Access Port Provided? (Yes O No
Casing Joint Type: ___FLUSH - Perforator Used: k
DEPTH (feet) FILTER PACK / GROUT / PACKER / ABANDONMENT MATERIAL
FROM T0 ANNULAR MATERIAL, ABANDONMENT MATERIAL " Quantity of Material Used GROUT DENSITY
e and/or PACKER DESCRIPTION (if applicable) (Ibs/gal. # bag mix. gal./sack etc.)
_____ 0 1 ; CONCRETE N : 1
1 |50 CEMENT BENTONITE GROUT L 2
.50 55 3/8" BENTONITE PELLETS 1
55 -] 107 | 16-40 2
Well Development / Pump or Bail Tests
ans o mm——— s $1 &S TS — U“j" T’ME
DRAWDOWN
Daie Method Yield o One () (b &e iy
) |
i
~ Pump (Permanent) l
Pump Description: Horsepower: Pump Intake Depth: fect
Approximate maximum pumping rate: Well disinfected upon completion? OYes ONo

Comments [ Description of construction activity, additional materials used, problcms encountered, extraordinary
circumstances, sbandonment / procedurcs. Use additional well data form for more space.

- -~

Well Driller Statement J This well was drilled or abandoned under my supcrvision, accerding to applicable rules and regutations, and

this report is complete #nd correct to the best of my knowledge and belief,

" Name__LAYNE CHRISTENSEN COMPANY License No 626
bS50, Firm, or Cow ype)
Signature i — == Date 4-10-97

(Licensed Well Driller)
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WL WELL DRILLER’S REPORT
State of Utah
Division of Water Rights
For additional space, use “Additional Well Data Form” and attach

Well Identification JONITOR WELL: 97-93-002-M-02

Owner | Neteanvchgzeet a1l Resources Inc.
P.O. Box 1420
Huntington, UT 84528

Contact Person/Engineer:____GARY GRAY / GENWAL RESQURCES

Well Location | Nove any changes

NORTH 70 feet WEST 300 feet from the SE Corner of
SECTION 2, TOWNSHIP 16S, RANGE 6E, SLB&M.

.

Location Description: (address, proximity to buildings, landrmarks, ground elevation, local well #)__ MW-6A.

Drillers Activity ] Start Date: 3-28-97 ~ Completion Date: 4-4-97
Check all that appty:
[X]New { JRepair [ ]Decpen [_]Abandon { JReplace [ Public Nature of Use:
DEPTH (fect) BOREHOLE ‘ i
FROM TO DIAMETER (in) DRILLING METHOD DRILLING FLUID
0 | 102 3 FLUID ROTARY WATER
Well Log | w|  |UNCONSOLIDATED| CONSOLIDATED ‘
Al £ |c[s[s{cIc[B]o
£ & IX|L/NialS|0| &
A DESCRIPTIONS AND REMARKS
R f Y|T|D g E "65 ROCK TYPE COLOR (include comments on water qualiry if known.)
DEPTH (feet) £ CIElE
FROM  TO regh| low “Is|r
0 102 - {SANDSTONE / CLAYSTONE
Static Water Level ] )
Date 3-28-97 Water Level 2.5 feet Flowing? O Yes @ No
Method of Water Level Measurement____WL1 If Flowing, Capped Pressure___NO PSI
Point to Which Water Level Measurement was Referenced GROUND LEVEL
Height of Water Level reference point above ground surface_ N/A _ feet  Temperature N/A 11°C  11°F

weit Loz |




B4-11-1997 @2:47PM .om Layne Christensen —1826 ‘ 918016879784  P.87

Construction Information ]

 DEPTH (feet) CASING DEPTH(feet) | SCREEN B  PERFORATIONS [
rroM | To AN YT NGRS o | orpmiiat, | o v
. ¥ T r 3 RIS
R o MATERIALGRADR (in) (in) FROM 10 ﬁms_m (in) (per round/inteval)
2.0 1 72 |11/4" SCH PVC 11/4 72 | 102 | .010 11/4
i
B !
~__ Well Head Configuration; FLUSH MOUNT Access Port Provided? (XYes [1No
Casing Joint Type: FILUSH Perforator Used:
DEPTH (feet) FILTER PACK / GROUT / PACKER / ABANDONMENT MATERIAL
FROM To ANNULAR MATERIAL, ABANDONMENT MATERIAL Quantity of Muterial Used GROUT DENSITY
and/or PACKER DESCRIPTION (if upplicable) (Ibs/gal..¥ bag mix, pal /sack cic.)

0 | 1 | CONCRETE - 1
1 170 | CEMENT , 4

3/8 BENTONITE PELLETS 1
16-40 SILICA SAND 2

Well Development / Pump or Bail Tests

[ — e

~Ng
N o
Py

o (N
NN

Units TIME
: Check One DRAWDOWN | pympED
Date Method Yicld GPM | CFS (o (hrs & min)

o ems
> -

Pump (Permanent) ]
Pump Description: Horsepower:_________ Pumplntake Depth:.__ feet

Approximate maximum pumping rate: Well disinfected upon completion? CYes ONo

Comments l Description of construction activity, additional materials used, problems encountered, extraordinary
circumstances. sbandonment / procedures. Use additional well data Jorm for more space.

Well Driller Statement l This well was drilled or abandoned under my supervision, according to applicable rulcs and regulations, and
this report is complete and correct to the best of my knowledge und belicf.

Name___LAYNE CHRISTENSEN COMPANY License No.____ 626
._..-—Mp Firm. or Corporation - Print or Type)
Signature l e — Date 4-10~97

(Licensed Well Driller)

——a



ae

P.O.

Huntibon,

1420

UT 84528

Contact Person/Engincer: GARY_GRAY / GENWAL RESOURCES

Well Location

Note any t.hanse: 300
NORTH -6-28 feet WEST 290 feet from the SE Corner of

SECTION 2, TOWNSHIP 16S, RANGE G6E, SLB&M.
Location Description: (address, proximity to buildings, landmarks, ground elevation, local well #) MH;S
Drillers Activity Start Date: 3-28-97 Completion Date: 4-4-97
Check all that apply: ‘
K] New {JRepair [ |Decpen [JAbandon [JReplace [ ]Public Narurc of Use:
DEPTH (fect) BOREHOLE
FROM TO | DIAMETER (in} DRILLING METHOD DRILLING FLUID
0 350 3 FLUID ROTARY WATER
Well Log | =Wl © |UNCONSOLIDAIED| CONSOLIDATED] -
Al & (c[s|s|G|c[afo
AR
A DESCRIPTIONS AND REMARKS
R 8 Y|T|D : IB_ lﬁ- E ROCK TYPE COLOR (include comments on water quality if known.)
DEPTH (feet) L BILID ! ~
0 350 X SANDSTONE/CLAYSTONE
— Static Water Level
Date 3-28-97 Water Level___2-5 feet Flowing? O Yo # No
Method of Water Level Measurement WL1 If Flowing, Capped Pressure. NO - PSI
Point to Which Water Level Measurement was Referenced __ GROUND_LEVEL
Height of Water Level reference point above ground surface__ N/A__ feet  Temperature_N/A aecc 0O°F
Rk o ]
— 1.1 ,_'1 Node: Wader Jevel w2158 3/3/9
i “ 357 bgs
- C - 1857 (8/79)
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el ocscmenon  Andalex Resggrees, Zm6:

CUTTINGS ' HOLE NO. .20~
CORE X : : PAGE _ _Of _H
- OUTCROP ' Gaologist Letlell
MEDIAN | tOuND-T ¢ nerinG
BOX [SMPL. OEPTH THICK=| STRIP loaam size] NESS DESCRIPTION & REMARKS
no.|no.[Trrom | 1o | ness | 120 [ Viucdagn e
N Sands$tone, 1F fo med. Ggray, £Line fo very
a *l‘\ Fine, Sap, Buar!S grasses are domimnalte
\ Clast, Catcarcous, U.minos Cardonacesy
1010|P¥ /aminal.
A ) /o3 S55sas abeve Wik Larb laminee
R increnssing slhgt1Fly -
13 ¢ D 170-5 7 Send Stene as ab webhn catesb
g #€ Clayey 3./4sfeme, daXK Gray, calenreou
Iy 7S5 Jammmoied.
1 Q@) /1115 S5 as Gb.
0 1/8. 45" S5 as ab wikh Fi/fsfere as
. W sy s S5 o8 abors -
';'\ 00 777.5 7 sandétonc and saferdeds +F Siif
3 [o0y as ak. Co-—komale snCreascd 4o highly ca
[ }\0% 121. 9 g Erpedien 106, i Fbh depth .
;‘” * & /33,8 ' sandsteme , brown black, Fine 9
1260 /a3.8 |)a9.2 18,4’ Carbomaclous, oncalcarcas, quasdr tia
'?'* ArC S b Fu well rounded, Foséed 4o Cicar,
< ) 129.2° saadstoma, (P brewn aspy do tor,
] J\!: Skoyrs med. /o Fint qraincd, Nontall, guarle carsr
I N Sub 4o wetl rousded, Frosted po Clemr, Some
b s ote: Hole Purgedal 1306 - water jevel 103
3¢5 ™ - 2.5 i rimirtes. = - 2 gqpm 017
D - Sands!o-pe‘buamm’ 11grtes grvy ;Z;h <
' and goain Sigg grereasng. white o
- K a‘ — . Sandslome o 5 above Frae fuo med, gras
U . - ] beconring slahbly calcarcous , very
, Yy L n nmfafm/ very nlie Larb. maderial, rmc
4,121 © = ] bedding ., !
[:.‘ . : -

Sandstenc as «d, flean, U brem . pau$s!

=
O £ fac/gfe
Beoddsnp

ISARARORBAN

165.7)

n AN a)/¢e’

\ g SondSfimc, /5 gy, Fine qreincd, Ss
¢ UNferm , masside | calca rg OegS-.
\

145

L)

s 4

A
=

a
V7] quca'!ﬂ“s .

a) /75 .4 fLandstonc asS above , C/a_l,
fractien decreascd to of, , 35 /5

“dnifFerom, maaeFsva.
A 182 and 123 Sindskme as 26 )

a) 174, § Ss5asab ggg/b’ g;[g“g‘é'azg
Jam inexe , dark §rey 7o plack, ar

>
&f frocjures (=
Peddmg

43 Sify &raysime 110C che oS fo fomirma, Je
e " Gray fo blacK. Bedding plungs sccurs ¢
\; o Zene & OF nign Clay Lendend:
90 }i D - . s,
Y Fo blach ond 58403 fpme 285 Qbsec,
‘:\Q Aodes tple fucled D 5:00 om 2/13/97 _#) 7/
1144 00 3/,4/97 water level at 9.57 bl
6' ‘ Vel U Vel

Claystone 18 oarx 9ray fo uu:(, coale, *
Lalc., cardomaccons.
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TYPE_OMBBESCRIPTION Andalex Ke 556’2385 , Zr2C.

CUTTINGS | HOLE NO. _MNw-&
CORE X PAGE _Z__OF_4
OUTCROP ’ Geologist Ltlalar

MEDIAN AOUND-
DEFTH THICK=| sTRip sae| wess | SOUTNO DESCRIPTION & REMARKS

From | to [ ness | 190 v a4 P M

80X
NO.

z
5%

DAL/ Sandstone, /K gy, VET PO Fg,
Slhghtly caleaccous, el induvaded,
DUATF T Clast arg Sub Fo wesl recnded,
Frosted 7O (r€a sy owmimerr S

Note: at 205.77  +H9 gpm Flow-

D o5’ Sandstome as ab wrth Jeme
5/ay SArvrirnml — 2emes OF fur‘g/,w.

) Jie 1 ro recn .
Clay Fractien 1nc. widn dept=- Beddin

Fracture s cteure prim, @lemg CLlay

lamina €. Coal Jamincee al _911.5"

A 222.,2° verdigle Erccture . Purite
(omimen Qlovg Fracture face, '

N2 296  preticle Fractyre with Purije
SandsSleme, /t gray, vFq, Colc, clayey
laminae Commen bubder. witkh deofh.

NI FT7 Sandsteme, medte dak gray, v£9,

Clayey formnae and_Furdation z2ones,

CalegreouS . WO rm bulrow s(?) nofed.
Aotei Since cncounflring the verticol foock.
FhE Orilling flusd reru’d Aave decreases

VA3/.5 Lore becoming dmcider qrawy wits
INCrease +n Clay Fracltiom. ,
vVerbiele Fracture 0331 F6 335, S
OR36-57 hole maKing 4.32 gpm .

2237 yerticle frectere 1040 abundan:

PYCite dlemy Frecture fiee.

Co~e dispiays by chatees lee
Jaminee -

Cirevladiin beComing a probie =13 ints

W293,2 53, 14 9ray, V69 feFq, Sienily fo
Culeareons, well mdavaled, 445,02,

menor CI-Y ‘aminarc,

PG Blesian Foww D /.0 Fpo0mm

WIS 5 +25/,7 dayi qray round Spots.
D A60 " erbicle fracture wibhy Puriie
Sormc Cross lamisac and Claystene
INCleq S/e223.

D ACEIS PirXish Lalcile tnctus$iimm 77 Jome

D I67° HNydrolic head at 4. @'boc 3)15/T7

& 9673 sf, I P Caell aray, yf ¢ F9, S/rome
bioturbafed, S1i9atly calcarncons , base
IS cross lom,mnaieod, Clayey.

A FJoF .Y Sondsl ey, PFP, S/igrd.
Ql/&.' 58, Harformm,"”

D275 55 as zbove becoming darkier
grey and Line grernco.

D 294.9' Sandsbome as b with Clays Jem boarnds

and cncrusione, Citysfona +5 darr 77% y fo 8107
AOv1 to $Uignlly CRICArLOuS. - sk 4f pre
LA utien's dir Prok. cimag Cclasd,

A 290:5 - PG 1.7 rlundes brown rncliuSic
sr Lo Y dremeder ~SF.

D 2Ga.p! Sandsdine ,med §ray, fine groac o) alc.
witn abusdan) cy‘,y faminac, Qirdomacesees -
A 297,.2 €A 6feme n8 A% wuth cnlerbeals OF
Sih8bone, clayey, /10, Shgrtly tale. .and Cinys,

UA’/ ‘”’f”//)’ cak.
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T DESCRIPTION A nda /ex Kes ces, Z77C.

CUTTTNGS HOLE NO. _224)=
CORE Y ‘ . PAGE 4L _OF L
- OUTCROP ‘ Geokogist L-e!

&

MEOIAN ROUND- SORTING
BOX(sMAL DEPTH | THICK=} STRIP sy Ness DESCRIPTION & REMARKS

No.|No.[rrom | To | Ness | 00 [ ¥oucd]a
31 X

303 4lo'¢ at 30s.9 -360.2 tlayébene with indecdedded 53
S 2) 307.3 ° Sandstome, 1/ fo med-gay, /i 7
39 §§ Fq, Sliaatly calc., fow antic Cras3 beddi-
h —=
\
\.\53 ‘Z‘Glt‘ ,nc/ujla{ ‘[”4[‘ 3/0:5'/
2 3of.5 - 311.75 S5S as akove witk M7
sndorbcde oF claysscoe,dark @y by bIK
N W 377:13°° Purged hole wrta co07C barrel —
3 Panther 310+ 7 Clav3fene ntccbed , biA, 5ty ,
‘g\ 205.3 357.0 |95, 7 Cale, to 3hgaty cale. clay ipderdeds acr
3 7) LA AN Fo 3/3.,¢. & 3/3:F Sandsieme, med 4
daeK greny, cross /am nal, coa) af 3/
3y}, s 76373, 3.
})\! = D3y .3’ SAndJ/onal /F b med gray, [ome
S‘ 5'-492f/y(¢l¢a,!dﬂl Tccoming VETY wniferm )
q\‘ﬂo Pth, ~imor cley lanyaqa. 4
131\ s el ey Erng Tl
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and vFg Sasdsromc, o Qray VYo Sda”

gray Fo klack, colcartous, bioturk:
Commem,
ar 350.7° Vg ro S1/7y Sand&lone, o
Jackl shen poed.
Voter Frerm 347:3 To 357,0 Wil
S e
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Id
h s sec, = 9.4 gpm.

e
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4 7
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Construction Information

DEPTH (fect) ;:ASING DEPTH (feet) SCREEN K] PERFORATIONS OJ
- A =5 o SCREEN DIAM SCREEN TYPE
mow| 10 | o, || | mow| mo | |RGRT |,
0 _|305 |1 1/4" SCH 40 PVC 11/4 | 305 [345 | .010 |11/4
345 [350 |1 1/4" SCH 40 PVC 11/4 ] . -
Well Head Configuration: FLUSH MOUNT ‘ Access Port Provided? RYes MNo
Casing Joint Type:__ FLUSH Perforator Used:
[;Evm (fect) FILTER PACK / GROUT / PACKER / ABANDONMENT MATERIAL = T
" oM | 1o ANNULAR MATERIAL, ABANDONMENT MATERIAL Quantity of Material Used GROUT DENSITY
- and/or PACKER DESCRIPTION ‘ (if applicable) (lbsJpal..# bag mix, pal/aack ec)
0 1 | CONCRETE 1 .
1 290 | CEMENT BENTONITE GROUT 14 ‘
290 300 | BENTONITE SLURRY 1
.300 350 [ 16-40 SILICA SAND 3.5

Weli Development / Pump or Bail Tests

o Units okAwoowr;-“; _Time
) Check One ~ PUMPED
Date Method Yield LG?&T'(F () (hrs & min)
i
Pump (Permancnt)
Pump Description: Homsepower: Pump Intake Depth:______ feet
Approximate maximum pumping rate: Well disinfccted upon completion? OYes ONo

Comments I Dcscription of construction activity. additional materials used, problems encountered. cxtraordinary
circumstances. abandonment / procedures. Use additional well data form for more space.

Well Drilier Statement [—'n.ais well was drilled or abandoned under my supervision, according to applicable rules and regulations, and
this report is complete and correct to the best of my knowlcdge and belicf,

Name JAYNE CHRISTENSEN COMPANY License No. 626 -
{Pestan _Firm. or Corporation — Print or Type)
Signature ! — ca Date 4-10-97

(Licensed Well Driller)

TOTAL P.@S



